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(54) Title: FLUID-ASSISTED ELECIROCAUTERY DEVICB 




(57) Abstract 

An dectrocaucery insttumeat (10) is provided with a source of conductive fluid coupled to a proximal end of a hoDow electrode 
(16). Conductive fluid is communicated dirough said electrode (16) and expelled out of the distal end thoeof during electrocautery, 
forming a '\iitaal electrode**. The infused coodncthre liquid conduits the RP electrocautery energy aw^ 

thereby displacing the region of thermal generation and reducing the extent of bums and perforatiom caused by conventional electrocautery 
electrodes. In one embodiment, the electrode (16) is paittally disposed widiin and extends distalty out of a retractable suction tube (14). 
such that smoke and fluid are aspirated from the electrocantety site. When (he suction tube (14) is fiilly advanced, the electrode (16) is 
concealed therein, enabling suction without electrocautery to be perfoimed. 
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FLUID-ASSISTE3) ELECTROCAUTERY DEVICE 
FIELD OF THE INVENTION 

This invention relates genially to Ae field of medical instruments, and more 
particularly relates to an electrocautery device. 
BACKGROUND OF THE INVENTION 

Various ^pes of electrocautery devices for indsuig and cauterizing body tissue 
are known and used in tfie mecfical fidd Typically, such devices inchide a condtcttve 
blade or needle v/hkh serves as one electrode in an electrical dicuit ^ivditch is ooDq>leted 
via a grounding electrode coiq)led to the patient Indaon of tissue is aocomplished by 
ai^lying a source of electrical energy (most commonly, a radio-frequency generator) to 
dieblade. Upcm applicatim of the black to the tissue^ a voltage gradient is created, 
therein inducing current flow and related heat generation at die point of com WiA 
sufBdently high levels of electrical energy, the beat generated is sufficient to cut the 
tissue and, advantageously to amuhaneousiy cauterize severed Mood vessels. 

It is widely recognized in the prior art that the often substantial amount of smoke 
produced by electrocauterizadon of dssue is at least unpleasant, and in some cases 
distracting or even hazardous to the operator and other attending medical person^ As 
a result, it has been proposed, and is common, to provide an electrocautery device with 
anoke-aspirating capabilities, such that die smoke produced ftom electrocauterizadon is 
qukUywididrawn from die area of indsion. Smoke a^iration may be accomplished 
by providing, in die handle of the dectrocautory device near die electrocautery 
blade/dectrode, an inlet port to be coupled to a vacuum or suctira source. Examplesof 
this are described in U.S. Patent No. 4,307,720 to Weber, Jr., entitled "Electrocautery 
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Apparatus and Metbod and Means for Cleanmgtte Patent No. 

5,242,442 to Hlrschfeld, entitled "Smoke Aspirating Bectrosurgical Device;" and in 
U.S. Patent No. S.269»781 to Hewell, entided "Sucdon Assisted Electrocautexy Unit" 

It has also been recognized in die prior art diat Ae accumulation of rf^gi^tM 
blood, dssue rubble, and odier debris on the electrode/blade of an dectiorautery devi^ 
can present a problem for die operator, ifficessitating die perio(fic cleaning of the blade, 
e.g., by wiping die blade over sterilized gauze or die like. This is generally regarded as 
undearable, once the need to clean die electrode/blade tends to interrupt die indaon 
proce(hire and inmases die risks associated widi contaminadcxi of the blade or die 
indaon, damage to die Uade, mjury to die operator, and die like. To address diis 
problem, it has been proposed in the pxioc art to provide an electrocautery instrument in 
which die electrodeTblade is in slidable engagement widi die instrument's handle, such 
diat when die blade is retracted into the hand, any adhering debris automadcally scraped 
off onto die dp of die handle. Such an instrument is proposed m the above-referenced 
Weber, Jr. '720 patent VHiile this arrangement may have some benefit, it still may be 
necessary to wipe off die dp of the handle imce die blade is retracted. It is believed diat 
a more direct and effecdve an>roach to die problem would be to reduce die amount of 
debris created during die electrocautery process, diereby eliminating or at least rgdudng 
the need to clean die electrodeAiIade. 
SUMMARY OP THE INVENTION 

In view of the fbregomg conaderations, the present invention is directed to an 
improved electrocautery instrument 
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In one embodiment of the inventiaQ, an electrocautery instruinent is configured 
with an eIectrodeA>lade t&sposed within a rdractable suction tube, such that widi Ae 
suction tube advanced, the electrode/blade is concealed within die tube, and with die 
sucdon tube retracted, die distal end of the electrode/blade is exposed for performing 
electrocautery. 

In accordance with one aspect of the invoiticai, the electrocautery 
electxode/blade is implemented with a hollow, cmducdve tube, flattened at it (fistai end 
into a blade-like oonfiguradon. Comhictive fluid is applied to die pimixnal end of d^ 
hollow eIectrodeA)lade, and expelled from die <fistal (blade) end thereof during 
electrocautery. In aooc^dance \irith another a^)ect of the iiivention, the conductive fh^ 
emanating from the electrode/blade conducts die RF electrocautery energy away from 
the Made, so that it is primarily the fhiid, rather than the metal blade, which actually 
accomplishes die cutdng of tissue. That is, the fluid serves as a ''virtual'* electrocautery 
electrode. Since it is d» fluid, rather dian die Made, which indses and cauterizes, no 
bums or perit»adons are made to the tissue, reducing the amount of debris in the 
indsion. Also, die flow of fluid tiirough die electrode/Uade tends to keep the blade 
clean and cool. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The foregoing and other aspects ot the present invention may perhq[>s be best 
appreciated widi reference to a detailed description of a spedfic embodiment of die 
mvention, when read in oonjuncticm widi the accompanying drawings, wfaerdn: 

Figure 1 is a perspective view of an electrocautery instrument in accordance 
widi one embodhnent of d^ inventicHi; and 
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Figure 2 is a enlarged perspective view of die distal end of die electrode/blade of 
d)e electrocautery instrument of Figure L 

DETAILED DESCRIFnON OF A SPECIFIC EMBODIMENT OF THE 
INVENTION 

Referring to Figure 1, diere is shown a perspective view of a fluid-assisted 
electrocautery instrument 10 in accordance widi me embodiment of the invoition. 
Electrocautery instrument 10 comprises a handle 12, a sucdon tube 14, and an 
electrocautery electrode/blade 16. Handle 12 is preferably made of a stmlizaUe, rigid, 
and nonKX)nducdve material, such as nylon or the like. Sucdon tube 14, which is also 
preferably made of a sterilizaUe and non-conducdve material, is slidably disposed 
partially widiin an internal luma of handle 12, and projects di^ly out of ti» end 
dieieof. Electrode/blade 16 is disposed widiin suction tube 14 and handle 12. Sucdon 
tube 18 is adapted to slide proximaliy and (fistallywidi respect to handle 12 and 
electrode 16 (i.e., in die directions of arrow 20 in Figme 1) by means of a sliding lever 
18 extending oit of a slot 19 in handle 12. Wtdi sucdon tube 14 m a retracted posadon, 
as shown in Figure 1, a distal portion of electrode/Made 16 projects beymd die distal 
end of mbe 14, such diat electrocautery can be performed Widi sucdon tube in an 
advanced portion, sucdon tube 14 oon^iletely conceals die dp of dectrode/blade 16. 

In accordance widi one aspect of die invention, electrode/blade 16 is preferably 
implemented using a hollow cylindrical tube which has been flatted at its cfistal end, as 
shown in die gready enlarged perspective view of Figure 2. In additicm to bdng 
flattened, a portion of die distal end of electrode/blade 16 is removed to form a 
longitudinal slit 22 dier^ 
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Three conncctois are made to etarrrormitejy instrumoit 10: Onetenninal 
(e.g., poative) of a radio-ftequcDcy (RF) generator (not shown in Figure 1) is 
elec^cally coupled to electrode/Uade 16 a wire 24; a source of fluid to be expelled 
froni slit 22 in dectrode/blade 16 is coupled to the praximal end of electrode/tdade 16 
via a flexible tube or hose 26; and a sucdon hose 28 is coupled to handle 12 so as to be 
in oonununicaticm with die internal himen of handle 12 and with suction tube 14. When 
suction is Bpp\kd via hose 28 , air and fluid are drawn into die (fistal end of suction tube 
14, as indicated by arrows 30. The alulity to advance or retract suction tube 14 widi 
respect to electrode/blade 16enablesd)eoperatc»'of the instrument to perform 
electrocautery while simultaneously aspirating smoke and fluid fn»n die incision ate, or 
to use suction tube 14 alone, without performing electrocautery. 

As noted above, conductive fluid is c(»nmunicated from inflow tube 26 and 
communicated along the lengdi of electrode/Uade 16 to be expelled from the distal end 
thereof. This is done in order to establish a soiled virtual dectrode for performing 
dectrocautery. The infuaon of conductive fluid simultaneously whb die application of 
RF energy is <fiscussed in further detail in: U.S. patent application serial numbo^ 
08/1 13,441 entitied "Method and ^q)aratus for R-F Ablation," filed on August 27, 
1993 m the name of Peter M J. Mulier and Michad F. Hoey, in U.S. patent q^lication 
serial number 08/303,246, entitied "Mediod and Apparatus foe RF Ablation," filed on 
September 8, 1994 in die name of Peter M.J. Mulier; and in U.S. patent q;>plicatioo 
S.N. 08/302,304 entitied "Mediod and Apparatus for RF Ablation," filed in die name 
of Peter M. J. Mulier and Midiad F. Hoey on September 8, 1994. The foregomg *441 
"246, and '304 qsplications Qicreinafter cdlectivdy referred to as ''die RF ablation 
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applicadcHis'') are eadi ocmimonty assigned to die asstgnee of the present inventioo» and 
inooiporated by refeienoe Iwein in didr mpectm mireties. 

As described in tbe RF ablation patents, the infuaon of ocmducdng fluid mto the 
aieaof applicatxm of RF energy creates a "^rirtoalelecti^ the size and sh^ of 
vAikti can be controllably modifled, and which can be rendered more or less 
conductive, thereby mocfifying the spread of RF energy. By varying such &ctors as the 
RF energy and duration, die rate of infusicn of oonducdve liquid, and the oonductivt^ 
of the infused sohiticm, the size, shape, and intensity of die "virtual electrode" - i.e., 
die intenaty of diennal producd(Hi in die area, can be controlled. In die case of the 
electrocautery device in accordance widi die present invention, application of die 
oonducdve solution during die s^lication of RF energy further asasts by preventing 
overheating of die electrode/blade, extencfing die point at vMch burning or charring of 
tissue would odierwisen<xinally occur. To enhance diiseffisct, it is ooatmplateddiat 
die solution bdng infused may first be cooled. 

Conductive sohitions believed to be suitable for estaUisbing die virtual electrode 
inchide saline, saturated saluie, and Ringer's sohition, among odiers. Regarding die 
source of conductive fhiid, it is contemplated diat a convoitional pump may be coupled 
to input line 26. Alternatively, it is contemplated diat a small, pre-pressurized canister 
ofconductivesohitionmay beused, suchdiatnopumpisrequhed. Inone 
mbodunent, handle 12 may be configured to receive sudi a pressurized canister 
dierdn, eliminating die need fior input line 26. 

Aldiough in die embodimoit of Figure 1, input line 26, sucti(m line 28, and 
electrical connection 24 are depicted separately, it is ccHitemplated diat diese connections 
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to instniment 10 may be oonsolidated into a angle line having two separate fluid- 
conducdng hunens therein (one for mpat of ccmductive sdution, one for suctioo), 
alongside an insulated dectrical ccmductor. 

Various alternate configurations of electrode/blade 16 are also contemplated. In 
one embocfimoit, a porous metal elemrat is substituted for the flattened tube 
o(mfiguration of Figures 1 and 2. 

Frcsn the foregoing detailed description ctf a specific embodiment of the 
invention, it should be qyparent that a method and apparanis for performing fhiid- 
assisted electrocautery of body tissue has been disclosed, wherdn fluid (felivered out of 
a hollow electrocautery electrode/blade creates a virtual electrode v^ucfa incises and 
cauterizes die tissue. 

Although a specific embodiment of die mvention has been described herein, this 
has been done solely for the purposes of illustrating various aspects of the invendon, and 
is not intended to be iiniiting with reflect to die scope of die invention. It is 
contemplated that various substitutions, altmdons, and/or modifications, inchiding but 
not limited to diose ^)ecifically (fiscussed herdn, may be made to die disclosed 
embodhnent widiout departing from the ^irit and scope of die invention as defined in 
the zppmi^ daims, vMdk follow. 
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WHAT IS CLAIMED IS: 

1. A fluid-asasted dectiocautery instrument* coi^ 

an dongate handle having proximal and <fistal ends and havmg a longitudinai 
hunen extending between said proximal and (fistal ends; 

a suction tube, disposed partially widiin said lumoi of said handle and having a 
distal end extending out of said distal end of said handle; 

a conductive electrocautery electrode adapted to be coupled to a source of radio- 
frequency energy, said electrode comprising an elongate tube definmg an tntemal lumen 
extending between proxhnal and distal ends of said electrode, said electrode disposed 
within said suction tube such that a dstal md of said electrode extends distally beyond 
said distal end of suction tube; 

a fluid mpat tube, coupled to said proximal end of said electrode and m fluid 
communicadon with said mtemal himen of said dectrode, such Ih^ conductive fluid 
supplied from said iipit mbe is conununicated along said electrode and expelled from 
said distal exid of said electrode. 

2. An electrocautery instrument in accordance with claun 1 , wherdn 
said distal end of said electrode is flattened mto a blade-like configuration. 

3. An electrocautery instrument in accordance with claim 1, further 
comprising: a suction hose, ad^ted to be coupled between said proximal end of said 
suction tube and a sucticm pump, for aspirating smoke and fluid during dectrocautery. 

4. An electrocautery instrument in accordance with claim 1, wheiem 
said suction tube is slidably disposed in said handle such that said suction tube is 
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slidable between a fully retracted position wherein a di^ end of said electrode 
extends beyond said distal end of said suction tube* and a fully advanced position 
wherein said distal end of said electrode is disposed within said suction tube. 

5. A method of performing electrocautery, comprising the steps of: 

(a) applying ladio-fiequency energy to an electrocautery site via a hollow, 
conductive electrode; 

(b) simultane(»slywidisc^(a)»infusmg said electrocautery 
cmductive liquid e]q)elled from said electrode. 

6. A method in accordance with claim S, further comprising the step of 
aspirating smoke and fluid the electrocautery site with a suction tube partially 
surrounding said electrode. 
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